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(57) Abstract 

PROBLEM TO BE SOLVED: To provide the above 
compound having accumulation property to cancer cell, 
reactivity to external energy and destructing action on 
cancer cell, free from toxicity to normal cells and 
useful as an agent for the treatment or the diagnosis of 
cancer. 

SOLUTION: This porphyrin compound is expressed by 


the formula |R. is CH 


C 2 H 5) 


CH 2 CH(CH 3 ) 2 , 


CH 2 C 6 H 5 or CH 2 C 6 F 5 ; R 2 is a residue produced by 
removing H from aspartic acid) (including position 
isomers obtained by exchanging the functional groups of 
the side chains on the rings A and B among four 
tetrapyrrole rings in the formula), e.g. 13, 
17-bispropionylaspartic acid-3- 

ethenyl-7-hydroxy-8-methoxyiminoethylidene-2,7, 12, 1 8-te 
tramethyl-porphyrin. The compound of the formula can be 
produced, e.g. by producing a chlorin derivative having 
corresponding aldehyde group, bonding an aspartic acid 
residue to the derivative and condensing the product to 
a hydroxy lam ine derivative. 
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yt7r^fTl/- If— (6 7 0 
n mJ^_h 6 0 0 nmJ^T^S 
S) ^i^Wflsw- if- (6 
7 0nm) ^ffl^pJtB-efeS 

sR U 3fcWSft^W»»rf&* ( P 

DT) KigLfc3fciiJS#J£:Stt 


[PURPOSE] 

This invention aims at providing the following. 
It is excellent in single component property, 
stability, a water solubility, and the affinity to a 
specific organ, especially cancer, and the 
ejection speed from a normal tissue can be 
quick, and an optical toxicity can be reduced, 
and it compounds * retrieves for the porphyrin 
derivative which can perform use of a titanium 
sapphire laser (wavelength of 670 nm or more 
and 600 nm or less), and semiconductor laser 
(670 nm), the photosensitizer appropriate to an 
optical physicochemical diagnostic treatment 
(PDT). 
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*3§Kfi, skW&MO^v h# This invention consists of porphyrin derivatives 
?vy j y >-j: ^0 ^^MM^fitL which the aldehyde-group carrying chlorin 
fcT/vffc KSfifif^ n y which carried out the synthetic derivatization 
KMia ^^tX^btifz^/^y 4 was made to condense, and were obtained from 
y yif^M^ti^o the protoporphyrin derived from the blood. 

imm^mm] [claims] 


im^mi] [claim 1] 

— Jt£z£ ( I ) it I General formula (I) Compound 1 

(S^K RjfiCHa, C 2 H 5 , (In the Formula, Ri is CH 3 , C 2 H 5l and 

CH 2 CH (CH 3 ) 2 , CH 2 C CH 2 CH(CH 3 ), 2 , CH 2 C 6 H 5 , CH 2 C 6 F 5 , R 2 is the 

6 H 5 , CH 2 C 6 F 5N R 2 teT^ residue excluding hydrogen from aspartic acid.) 

^cl/WtfrbikM&^^fc^, The porphyrin compound shown above. 

£) X^^tl^^/^y A y >it (However, in the Formula, the position isomer 

-pfto (fH ^C^K 4oc£>:fh which the functional group of the side chain of A 

y h°u — /V^CD o h ARXfB^ and B ring replaced among four tetrapyrrol 

(DM^tDi^ffizM&^th^friAfc rings, respectively is also included.) 

[ffcl] [FORMULA 1] 
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[8S*S2] [CLAIM 2] 

IS^ 1 ! 1 ffiSc^^/^^-f y The object for an optical physicochemical 

^^^b&5)£^§Hb^Ml^fr diagnosis and/or the sensitizer for a treatment 

J: I>V£ tc f^fp^ffiit^ which are made of a porphyrins compound of 

M, Claim 1. 

[ff^S 3 ] [CLAIM 3] 

&(D&Wrte £.Xf/l£titeffi^lz The sensitizer for optical physical chemistry of 

ffiffi £ fri 5 Ih* 1 ! 2 WEftc^ 1 ^:^) Claim 2 used for a diagnosis and/or treatment of 

Mik^mmm. cancer. 

[mmmrm^mm] [detailed description of the 

INVENTION] 


[0 0 0 1] [0001] 


[mm±-(Dnm^W] [INDUSTRIAL APPLICATION] 

tf/vy 4 U This invention relates to a porphyrin derivative, 

t^:(Dj^^, ^\^W^^y its application, the object for an optical 

4 y >W^W- : k'&9))j$ J ftb physicochemical diagnosis which contains a 

yt$}M{£¥tf)&WtFft$o J: WfeK new porphyrin derivative as an active ingredient 

Fd<Dtfj$M$o XtJ/^fc&ittyQ especially and the sensitizer for a treatment, 

mt^K X &S?)&Wt$3 £ Wft and/or the medicine used for the diagnosis and 

^i-^V^^J(cM"f £ 0 treatment of cancer by optical physical 

chemistry. 

[0 0 0 2] [0002] 


[££^£)&#t] [PRIOR ART] 

^<D§rL\s^mW:t tt»l The optical physicochemical diagnostic 
it^&oBWrl&W; (PDT) ffift treatment (PDT) is performed as a new cure for 
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;bfri"ti^5 0 z.til$fo%M<Z)tf cancer. 

}V7 4 y W^$j£rlMfK&tt& After this administering a porphyrin compound 

¥<Djj'fe{z£ 9K^-U 3£fi$ of a certain kind by methods, such as 

t£{£fir"£i£fclJL \/— J ¥—% : fc intravenous injection, and making it conserve it 

BSft LXM^(D^miR^{z to a cancer tissue, it irradiates a laser light and 

WM~t%> b\*^oh<D~i?foZ>o P destroys only a cancer tissue selectively. 

D T {3 N tf/vy 4 V XD^ft&M. PDT utilizes two character of character in which 

fci%ft&tiZ)$%ffl&sEi%Wiifc\£ the hour conserved at the cancer tissue of 

It^TfirV^l/^t^ff tytV$$Si porphyrin is long compared with a normal 

fi^fflSrjfo^l^:) 2o<£>ttff£ tissue, and character to have a 

fljffl ttt/^ 0 iS* 1 5 ^ffitc photosensitization effect. 

tt# I f"C5 0 0 0 A^-hcOA^' 5000 or more people were undergoing the 

&PDT\££&W$MM<Ot&%Z treatment of the malignant tumor by PDT all 

SrSttfjoD, H?feKf££>lo over the world in past 15 years, it is fixed as one 

Ht^f Loo$)5o PDT of the cancer cures. 

\z X 9 ik&feffiWfilM&WLm- £ Retina cancer, skin cancer, an oesophageal 

ftTV^SftHfi, IPIIKfi^ jffijft cancer, a superficial bladder cancer, the lung 

ifciijfSu XffittlBStt^ #J cancer of an initial stage, etc. are going across 

fflOB&tj: ^#H£(-}goTl^ the tumor type to which favorable treatment 

£o results are reported by PDT variably. 

[0 0 0 3] [0003] 

ISffiPDTlc&fflSjft/O^SMi The medicines used for PDT now are mainly a 

$Jf3 ± t LT^v h /^/i/7 ^ U hematoporphyrin derivative (HPD) and photofrin 

^R^ff (HPD) *5j;TJ*ph II R (the ether object of HPD, and/or dimer of an 

otofrin I I ART ester). 

(HPD<£^— 7V^fMoJ;tf/ HPD is a mixture obtained by carrying out the 

^fcte^^TVVffc ~e sulfuric acid treatment in an acetic acid of the 

H P Dfi-^-^ h iR/vy ^ hematoporphyrin, and further processing by 

yv^^iWiWll, 0.1-N sodium hydroxide, 

d 0 . 1 NTKStfb^ h y Moreover, the clinical application of photofrin II 

%±m L T # b ti 3 "C & R is carried out from 1995 in Japan. 

&o^fc, photofrin However, the component with the high 

I I ARTfj: 1 9 9 5^ X *? 0 hydrophobic nature of HPD is mainly included, 

^-CBSflc/SfflStiTl^^, H with HPD, it is a complicated blend and an 

PD<Di$7ktt£^itiV^#£;±£: active ingredient is unknown. 
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LT^/vT^^ HPD^H Moreover, since the component ratio is not 

Y) fixed, a therapeutic effect is very unstable. 

[0 0 0 4] [0004] 

— PDTG9fc#)£>ffLv^ On the other hand, the new porphyrin derivative 

/u:?^ y vKWft^WBB 5 ? 1 - for PDT is indicated at 

246286 -^h Bg6 3 - 1 4 Unexamined-Japanese-Patent No. 1-246286, 

5 2 8 3^, Bg 62-2050 63-145283, Showa 62 -205082, Showa 62 

8 2f, Bg62-167783 -167783, Unexamined-Japanese-Patent No. 

M%$%6 2-249986 62-249986, 62-246580, Showa 62 -246579, 

■f\Bg62-24 6"580-PK and Showa 62 -205081, and it is indicated by 

Bg 62-246579 itf (Br.J.Cancer, 55,483 (1987)) by J.F.Evensen et 

62-20508 l^r\^ % al. 

Lt J. F. Evensen^> Moreover, a chlorin derivative is indicated at 

Ci^-lBr. J. Cance Unexamined-Japanese-Patent No. 1-250381, 

r, 55, 483 (1987)] 63-290881, Showa 62 -5986, Showa 62 -5985, 

\zm^£friri^ Q ? n Showa 62 -5924, Showa 62 -5912, Showa 58 

y ^KWfttf s »S¥ 1 -2 5 0 -981, and Showa 57 -185220, a porphyrin dimer 

3 8 1 Bg 63-29088 derivative is indicated by US Patent 4649151 
l^h H862-5986-^\ Bg (1987), Unexamined-Japanese-Patent No. 

6 2-5 9 8 5^ Bg6 2 - 5 62-63586,60-500132, and the porphyrin metal 

9 2 4f JS6 2-5 9 1 2f, complex is indicated at 
Bg5 8 - 9 8 1 ^J:OTg5 7 Unexamined-Japanese-Patent No. 1-221382, 
- 1 8 5 2 2 0 ^-fc, i&tvy 4 63-104987, and Showa 57 -31688. 

y Porphyrin derivatives, such as meta- tetra 

4 6 4 9 1 5 1f (1987), hydroxyphenyl chlorin (m-THPC) which has 
WBBBB6 2- 6 3 5 8 6-^*5 J: absorption in vicinity 670 nm, and a benzo 
t>*0g6 0-5 0 0 1 3 2^rtz, porphyrin derivative (BPD), have also very 
#/vy 4 y i'&JlfitffcjWIlB 5 ? recently been developed. 

1 — 221382 t§\ Bg 6 3 We also examined many things, it is an open 

1 0 4 9 8 7-^i5«tt/BB5 7 - example about a chlorin derivative to 

3 1 6 8 8-^-(vi^7^$tiTi/^ Unexamined-Japanese-Patent No. 

£o :'<ii£l^ot, 6 7 0 61-7279,60-92287, the porphyrin metal 
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n mft"i£icB&i&£-£fO^ y- complex was indicated at 

F7t Ko^r^x^ $u Unexamined-Japanese-Patent No. 2-138280, 

Uy (m-THPC) ^^i^y 62-174079, the Japanese Patent Publication 

^;V7 4 ]) >MM1$ (B P D) No. 4-24661, 6-15545, and Heisei 7 -25763, the 

t£}£V)i$A'7 4 y yf$^i$i)f$ bactehochlorin derivative has been indicated in 

%£tiX%tz 0 3%*hM*%kti Unexamined-Japanese-Patent No. 63-196586. 

L N $ p V yW^tfc&^ffMBn 6 However, in the point of the synthesis, stability, 

1 - 7 2 7 9 ^rjo £X$$B 6 0 - and the water solubility in the above-mentioned 

9 2 2 8 7 -fHc, iRjvy /f yy compound, utilization was difficult for using as a 

&m$*fc%¥?m¥ 2- 1 3 8 2 sensitizer for PDT. 

8 0 -§\ Bg 62-174079 Then, it examined further and the alkoxy 

#^¥4 - 2 4 6 6 If, porphyrin amino acid derivative and the chlorin 

¥6- 1 5 5 4 5 t§-:Jo J; tPF 7 derivative were indicated in 

- 2 5 7 6 3 ^H:\ ^^"f^isr Unexamined-Japanese-Patent No. 5-97857, the 

^ n ]) yW?S-Pf$:¥??M$E 6 3 - effectiveness as a sensitizer for PDT was 

1 9 6 5 8 6 ^\^m^LX^ shown. 

fc 0 L^L&^^ PDTl© However, the derivative from which a further 

tfl$ffl 'b LTfflV^l^fiiifE^ high therapeutic effect is obtained is anticipated. 

M¥5- 9 7 8 5 7^r\zm 

[0 0 0 5] [0005] 

^fcPDTtcffiibftS if— Moreover, there is also a problem of a tissue 

ft<OBM3£M&<Df\fim'bfo&o permeability of the laser light used for PDT 

HPD^pho to f r i n The maximum absorption wavelength of HPD or 

I I ARVteft*KJR8tfi;&5 6 photofrinllRis630 nm. 

3 0 n mXfa *) , The molar absorption coefficient is also as low 

3 0 0 0 6 3 0 nm as 3000. 
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(753tt?*i*aiBISiatt35 s S< , P With the 630 nm light, a tissue permeability will 
D TcoffriSeS&jf^s 5 ~ 1 0 mm be bad and will be limited to the surface-layer 
<£>SJf SiWJISi^ftT L^ot cancer which is 5 - 10 mm of therapeutic effects 

ofPDT. 


[0 0 0 6] 

5£ 6 7 0 nmJ^i6 0 0 nm 
WTcoKiRjRfi^PSfe^ 6 3 
0 nm#iScoKiRiKSSrl*oH 
PD^P t o f r i n I I A 

¥a»fls:U"-iF- (6 7 0 nm) 
t>BS38*tt6 7 0 nmtcKlRS: 


[0006] 

On the other hand, there is a problem also in a 
laser apparatus. 

The dye laser present most often used has bad 
stability, and the handling on implementation is 
difficult for it. 

If a titanium sapphire laser is used, 
implementation will become quite easily. 
However, if this laser is used, it will be restricted 
to the absorption wavelength of 670 nm or more 
and 600 nm or less, it is inapplicable to HPD 
and Ptofrin II R with the absorption wavelength 
near 630 nm. 

Recently, semiconductor laser (670 nm) is also 
developed and the compound which has 
absorption in 670 nm has been made 
advantageous. 


[0 0 0 7] 

ifc^fctmtfftkfcV^ HPD 
&J;t>*P t o f r i n I I A 


[0007] 

Furthermore, causing an optical hypersensitivity 
temporary as a side effect of a medicine is 
known. 

For this reason, after a medicine administration, 
you have to confine a patient in a dark place for 
a long period of time so that it may not destroy 
normal tissues, such as the skin, in a 
photosensitization effect. 
Since the ejection speed from a normal tissue is 
slow, when long, as for HPD and Ptofrin II R, an 
optical anaphylaxis may remain six weeks or 
more. 
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^ o Lfc#< (DfflMfc&ftlZ-X The medicine used now is holding the trouble of 

fc^HPD^il/Pho t o f such many, and development of the new 

r i n II ARW\c{Xfc>&§T medicine which replaces HPD and Photofrin II 

L I *Mffl <Dffll¥&&%k<M$.tiX R is desired strongly. 

V N £ 0 : tZ.X-ks£MMftf$i!K Then, the compound which is' a single 

Ms%%Wl1t%> h<0 1 LT¥~ it compound and has absorption in a 

-^fe^fo^oi 9fii£gffl#c longer-wavelength range (650 - 800 nm) as 

(6 5 0-8 0 0 nm) MKifc what conquers the fault which the 

$:f$iikii$)&i8 2 W\X<DWt$) above-mentioned medicine has is proposed as 

t L X%eM &tiX\f^&o y a 2nd generation's medicine. 

^nv'T^yft ifOTif iRj^y Various compounds, such as the aza porphyrin 

<i y Vii, ^n!)y - /^f!) present, such as phthalocyanine, porphyrin, 

-ft $ p y ,K <£>*K/u:7 ^ y 1/ such as chlorin * bacteriochlorin, and ring 

Us T^^f 4 y ifOJSfc extension type porphyrin, such as a texaphyrin, 

mm^^y A y J? £ * £ are studied. 

[0 0 0 8] [0008] 


[H^asflfftLJ^^-f-SS! [PROBLEM to be solved by the Invention] 

SI The present inventors repeated various 

~^£$\^kh\&^ ^—fftftXfoty research for the purpose of providing the 

$S^o«a«|^t56ff4 following. 

AQttt^rlf £f Lf~£^,' IE MI It is a single component, and it is stable, and a 

Jfe^li^ftilfiS^iiK 3teHf£ normal tissue to ejection speed is quick, 

.£{£^£1^ L^fct?#5tttf maintaining the favorable integration property 

>y-y 7 4 T if — ( 6 with respect to a cancer tissue, and an optical 

7 0 n m£X±. 6 0 0 n m£kT<D toxicity is reduced. 

SS) t£bWz.yr^$ : ^~~ J F~- And if it can do, it will retrieve for the porphyrin 

(6 7 0 nm) (DiiiffljfipftfeX derivative which can perform use of a titanium 

fo&y$/\sy a y yM^ifc&ffiM sapphire laser (wavelength of 670 nm or more 

U PDT(cBLfc3te*ftffiSI& and 600 nm or less), and semiconductor laser 

I60fci-S r t % @ W <t Lt, (670 nm), the photosensitizer appropriate to 

ffi^OP^SSrStefco PDT. 
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[BBSSrffft-t-S^fe^^S] [MEANS to solve the Problem] 

^r<^|p^:. J^ftjdbilco^?Jft:(# Consequently, when a certain kind of an imino 

ffiff 5 — 9 7 8 5 7-^0 group and an aspartic acid residue are 

jkffifi $fc(D~fti Y^/vy 4 y 1/ combined with the side chain of the chlorin 

J: "9 n-f&W^tfcikLsfz? n V y which carried out the synthetic derivatization 

MftWSkfc* h&M<?)4 ^ y& from the protoporphyrin derived from the blood 

jo kX$T^/<y =¥^SScS!i££:S£ in the derivative (Unexamined-Japanese-Patent 

^£-£5 i > *-fi£5>-e*ifi» No. 5-97857) which applied before, of a single 

fottLXMtitcM^&tiEffiftL component, it has the longest wavelength 

WtX ^^^#Vf££\ Sic absorption edge 670 nm or more for the 

6 7 0 nm^i,±^ft^:ffi^:P^ijZ integration property which was excellent to the 

B^rfSt^ ^o||f/£PDTi cancer tissue, and exhaustibility more prompt 

j^^r^i'S ^ <b ^rj^lij Lf: D than a normal tissue, and has the favorable 

PDT effect. 

The above was discovered. 


[0 0 10] [0010] 

&tz#%ffl#b\S&&iftiM<D& Moreover, when the present inventors 

ift(#l¥5-9 7 8 5 7f) analyzed the ultraviolet-absorption (UV) 

ilWl^c. Z.tit>?v V >WM spectrum of the mixed liquid of these chlorin 

\iftT^y^ly(Dimk(D^^U derivative and albumin, like derivative 

p JW (UV) h/i'£##f (Unexamined-Japanese-Patent No. 5-97857) 

LtibZ.?>* ^^<2 h/^OR)|B] which applied before, it turned out that the trend 

t^<Djj\ft^f£k>%ffi1j?ffl$& > of a spectrum leads to the affinity to a positive 

W^$^<£>3!l?ntt^o&#SoT direction, i.e., a specific organ, especially 

V^<5 t ffijfrfrotzo . cancer. 

[0011] [0011] 

— jj, &$&9l%t>l$&>mltiM<0 On the other hand, when the present inventors 

WMfc (#II I ] Z 4 - 2 7 6 4 8 evaluated these chlorin derivative by the 

8-7§0 t ffi^^WJH ? o-^ y photosensitization oxidation reaction using the 

77>f- (TLC) -^i^^^ff group of a dansyl methionine substrate which 

^ n F^77>f-(HPLC) can evaluate the reactive strength with respect 
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to a light by thin layer chromagraphy (TLC) or 
the high performance liquid chromatography 
(HPLC) easily like the derivative (Japanese 
Patent Application No. 4-276488) which applied 
before, it found that it has a strong effect. 


[0 0 12] 


( i ) iti 

R.iiCHg, C 2 H 5 , 
CH 2 CH (CH 3 ) 2N CH 2 C 
6 H 5 , CH 2 C 6 F 5> R 2 f^7^ 

£ft (fib, 5£*, 4oc7)r h 


[0012] 

This invention is perfected based on the 
above-mentioned findings, comprised such that 
the summary is, general formula (I) 
Compound 1 

(In the Formula, is CH 3 , C 2 H 5 , and 
CH 2 CH(CH 3 ), 2 , CH 2 C 6 H 5 , CH 2 C 6 F 5 , r 2 is the 
residue excluding hydrogen from aspartic acid.) 
The porphyrin compound shown above 
(However, in the Formula, the position isomer 
which the functional group of the side chain of A 
and B ring replaced among four tetrapyrrol 
rings, respectively is also included) 
The above is expressed. 


[0 0 13] 

r£tfS-T?#3 e ( I ) \c 

tt6fk^»l:»*Mb (X 

ii:b#>6 (ISb), ^bTM* 

(igc) 0 £ti&-f 
bt>I& (b), (c) ttJigftS 


[0013] 

The porphyrins compound of this invention can 
be manufactured by itself conventionality. 
With the porphyrin compound corresponding to 
general formula (I), a derivatization is carried 
out to the compound which has an aldehyde 
group first (process a), and various 
hydroxylamine derivative is combined the 
residue of aspartic acid and (process b) 
condensed to the obtained chlorin derivative 
(process c). 

Moreover, it is not necessary to make process 
(b) and (c) not necessarily react in order. 
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JC -5 < ( c K ( b ) The order of a process may replace like (c) and 


[0014] [0014] 

f#$cX|£ ( a ) J . E . Fa Composition process (a) can perform this by the 

1 kf [Porphyrins conventional method indicated by J.E.Falk work 

and Metal lopor (Porphyrins and Metalloporphyrins) (Elsevier 

phyr i n s ] (E 1 sev i issue, 1975), D. Dolphin work (The Porphyrins) 

e r3Bfi\ 1 9 7 5^) $3£Xf (Academic Press issue, 1978), etc. 
D. D o 1 p h i n^ [The 
Porphyr ins](Aca 
demicPress -^§^i\ 1 

9 7 8« m^mmntcnm 

[0 0 15] [0015] 

fflz-li£ ( I ) (£&f/S'f~<5 R j „ For example, what is the porphyrins compound 

R 2 4 y >fli which has Ri corresponding to (I) and R2 should 

$J"Cfc-5 &£>f3: N #Hi0S6 1— just prepare this according to the method 

7 2 7 9f, 6 3-13 indicated by Unexamined-Japanese-Patent No. 

9 9 7f, ^^5p6- 1 5 5 4 61-7279, Japanese Patent Publication No. 

5 , 7-2 5 7 6 3f, 63-13997, the Japanese Patent Publication No. 

WBB¥2 - 1 3 8 2 8 0^ m 6-15545, 7-25763, 

9 7 7 9-§\ WHS 5 ? Unexamined-Japanese-Patent No. 2-138280, 

5 - 9 7 8 5 7-^*3«tr^i|*R5p 4-59779, 5-97857, and Japanese Patent 

3-323597 ^f£fc£tl Application No. 3-323597. 

fc'jjfete'ifc'DX Z.ti$:WMi~ti That is, about chlorin-ized process (a), the 

f3f&V\ t^t)^n!)yfti 1-hydroxy -2- formyl ethylidene-protoporphyrin 

g (a) inov>t^7 p c3 hxK/i^ dimethyl ester (henceforth P- Me) obtained by 

^^y^ ^/isx-X^r/is carrying out photochemicaf-reaction processing 

(islT P P — M e t H o ) of the protoporphyrin dimethyl ester (henceforth 

ffc^Rj£&SLT#b;ft,fc 1 - PP-Me) is prepared. 

Kn=^>- 2 -^/i^/Uac^ (However, the 3-hydroxy -4- formyl 

yfV-^ci h^A'TV y Vv? ethylidene-protoporphyrin dimethyl ester which 
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j.j-jv^t.t^ fflTP-Me the functional group of the side chain of A and B 

it3) ^WiMrt^ (fztzL^ ring replaced among four tetrapyrrol rings, 

4 o(Z)f h y t°n— yix^oo 5 respectively is also included.). 

Zti*:tiAft&t>otz 3-tF 

[0 0 16] [0016] 

HKXCT ^ J Wl<D1%^<D^^XM. Next, joint process of the residue of an amino 

(b) tcft-fo -ftefr-h, R 2 acid (b) is given. 

t^^k^'Ch^b^-^y A y >it That is, aspartic acid is made to react to the 

u-$) ( I ) \£Tx/<y ^r^H^r porphyrin compound (I) whose R2 is a hydroxyl 

JxJS^^T, R 2 &7 y/*y 3? group, and R2 manufactures an aspartic acid 

yMt^-W^^y 4 V carrying porphyrin compound (I). 

( I ) £rM3£ri~6 0 ^.(Dh^fe This thing can perform this by the conventional 

fkMh^k L^^f' Kp*^(7)S# method indicated by Izumiua work (the 

tMWi] {%W^7, 1 9 8 5^) foundation and experiment of peptide 

^flCMtfc&fritclgMcDjjfelC X synthesis) (Maruzen issue, 1985) etc., what is 

^fri&ft 5 z\ k&V% , 4# sufficient is just to prepare this according to the 

m$E6 4-61481 -§\ method indicated by 

?7-2 5 7 6 3f, #§^¥2 Unexamined-Japanese-Patent No. 64-61481, 

- 1 3 8 2 8 0-£:fccfctWBB¥ the Japanese Patent Publication No. 7-25763, 

4 — 5 9 7 7 9 -^-icifStSc^ titz Unexamined-Japanese-Patent No. 

^m^^XZfl^mMtil^ 2-138280,4-59779. 

[0 0 17] [0017] 

" <Dj§a-, W:\^^^y <i y >jb In this case, since what is sufficient is just to 

^■^<0\%^%\ZT ^/<y 3cl/M<D introduce the residue of the aspartic acid into 

l£ £ ^ A tU3* J; l/^fb , the side chain of a porphyrins compound in 

(I) cor zWf&OJj/istf^-i/ short, it is desirable to advance a reaction 

t 7 'xs*y ''*r'yfflt<DT ^ J between the carboxyl group of the R2 side chain 

K£ Of3"T?ixJC£:il^$-fr5 w of (I) and the amino group of aspartic acid, for 

bfim^. L< , z\<Dtz#)wi1£(D this reason, the former carboxyl group and/or 
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the latter amino group are transformed into a 
conventional reactive group, it may consider 
protecting suitably the functional group 
participating in the reaction which exists in both 
is not desirable. 

In addition, in any case, it may also consider 
use of a reaction accelerator like a dehydrating 
agent or a deoxidizer, or a condensing agent 
suitably. 


[0 0 18] 


y yit^^m^xn (c) \c 


[0018] 

The chlorin compound comprised as mentioned 
above is given to condensation process (c). 
A hydroxylamine derivative is made to react to 
P- Me, and a condensation-product porphyrins 
compound is manufactured. 
This thing can perform this by the conventional 
method indicated by the general 
organic-chemistry experiment in the letter 
(condensing reaction of the hydroxylamine and 
an aldehyde compound). 
In addition, instead of compounding artificially, it 
may collect this from a natural resource like a 
plant or an animal. 


[0 0 19] [0019] 

WT\ iXtt$i$:^lrf T/K/l^y" Hereafter, a representative example is given 

y yit-o^O ( I ) (DMIStfrlElZ- and manufacture of a porphyrins compound (I) 

:&fr#H£ffeffl 0Ox.f^P — is still more specifically demonstrated. 

Me &1)UfcjfrMLX'&htitz 1 For example, the 1-hydroxy- 2-formyl 

— t Kd Sf i/— 2 — x /un ethylidene-protoporphyrin (it is called Following 

f !if>-/p h ^yy P) which hydrolyzed P- Me and was obtained is 

(WTP t-n?)*mm-tZ>{fz prepared. 

ffU, 40^)7 1^7^0^1 (However, 3-hydroxy -4- formyl 

<D o -hAjo cttFB^c^lliJi^O'B* ethylidene-protoporphyrin which the functional 
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iES^ Zti^tiAti^fro t- 3 group of the side chain of A and B ring replaced 

— t Kp^t^- 4 — ^/^^ /Vol among four tetrapyrrol rings, respectively is also 

f UfV-yp h^7^yy included.). 

t'atOo TX/<y3? Use a condensing agent (for example, a 

Vl£ ^A^^x/I^^^ dicyclohexylcarbodiimide (DCC) and 

fTMi Mx-fti?^? water-soluble carbodiimide (WSC)) etc. for this, 

^r^^/v^^ ; K(DCC) an aspartic acid methyl ester etc. is made to 

^7Kj$te# /Vjtfi/sf ^ K (WS react to it in a solvent, and the porphyrin 

C)] ^^rffiV^TSiS^b^T, compound (I) which the aspartic acid residue 

R 2 3r ^SfeS connected is obtained to the side chain of R 2 . 

S3& s S^tt/K/V'7^ y Subsequently, hydroxylamine derivatives (for 

#J ( I ) Sr#5 0 &^-Cs t K example, O- methyl hydroxylamine, 0- ethyl 

p^r^/V7; hydroxylamine, 0- benzyl hydroxylamine, etc.) 

O — ^ ft/ 1 K n *sft/T ^ are made to react using condensing agents (for 

>\ O — zl^jVM Kp^^/H example, a pyridine, a piperidine, an acid, an 

O — ^^vvi't: Kp^t^ alkali, etc.) in a solvent, and the porphyrin 

;^7;y$) compound (I) which these compounds 

t° U v?^, t°^< y condensed is obtained to the side chain of Rl 

T/V^y^) £/B^"CRJS The following can be mentioned as the 

■frbfeT, Ri&W&ifoZtib example. 

(Di^mtm^ Ltctf/is? 4 y 
>tt&m (i) &#So 

[0 0 2 0] [0020] 

(1) 13, 17-t^^Pt° (1) 13, 17-bis propionyl aspartic acid -3- 

3r^/\s7X/<7 ^^H — 3 — ^ Ethenyl- 7-hydroxy- 8-methoxyimino- ethylidene 

7 - h Kp 3r i/- 8 - -2,7,12,18-tetramethyl-porphine (henceforth 

> h^rW^/xf-yfy- NOMe-P-diAsp) 

2 N 7. 12, 18-fh7^ (2) 131 7-bis propionyl aspartic-acid -3- ethenyl- 

f;i/-^/i/7>f y ('^TNOM 7-hydroxy- 8-ethoxy imino ethylidene 

e — P — d i As p kmo) -2,7,12,18-tetramethyl-porphine (henceforth 

( 2 ) 13, 1 7 - tr^^n tf NOEt-P-diAsp) 

$r=LjV7*s<y2rl/W.— 3 - ^ (3) 13 17-bis propionyl aspartic-acid -3- ethenyl- 

f=/i/-7-t Kn^y-8- 7-hydroxy- 8-isobutoxy imino ethylidene 
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2,7,12,1 8-7" hv / 
(l^TNOE 
t-P-diAsp tm 0) 

(3) 13, 1 7-t^7°nt D 
yfr-;l,yxs*y 3 s 3 -=*- 

7 - b Ko^rV- 8 - 

-2, 7, 12, 1 8-7 h7 
i s oBu-P-d i As pi 

(4) 13,1 7-t'7^nt' 

t^r^/^^yl- 3 

^-2, 7, 12, 18 -7 h 

OCH 2 C 6 H 5 -P-d i A s 
p t~mO ) 

(5) 13, 1 tf 

t^7^/^^yi- 3 

X^/W-7-fc 

4 ;;xf-yf>-2, 7, l 

2, 1 8 -7 h7^W-^ 
7>f^ (^TNOCH 2 C 6 F 5 
-P-diAsp^t^) 
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— mm "j^t" 11 ™ 

DERWENT 

-2,7,12,18-tetramethyl-porphine (henceforth 
NOisoBu-P-diAsp) 

(4) 13 17-bis propionyl aspartic acid -3- ethenyl 
-7- hydroxy -8- benzyl oximino ethylidene 
-2,7,12,1 8-tetramethyl-porphin (henceforth 
NOCH 2 C 6 H 5 -P-diAsp) 

(5) 13 17-bis propionyl aspartic-acid -3- ethenyl- 
7-hydroxy- 8-pentafluoro benzyl oximino 
ethylidene -2,7,12,18-tetramethyl-porphine 
(henceforth NOCH 2 CeF5-P-diAsp) 


[0 0 2 1 ] 


[0021] 

Manufacture of the pharmaceutical formulation 
of the porphyrins derivative by this invention is 
performed by the itself publicizing method, what 
is sufficient is just to dissolve the derivative by 
this invention with suitable buffer. 
The solubilizing agent (for example, organic 
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solvent) which uses as a suitable additive, for 
example, can be admitted in pharmaceutical, 
pH manufacture medicine (for example, an acid, 
a base, buffer), a stabilizer (for example, 
ascorbic acid), the excipient (for example, 
glucose), an isotonizing agent (for example, 
sodium chloride), etc. may be mixed. 


[0 0 2 2] 

i^SS^ffi (5 
Omg/ml) oKagSrWtli: 

^S£<f££^rf 0 PD 

i*#*K<0|g?fl£: 1 m g - 5 m 
g/k g#a<aST*R^-f 5£> 


[0022] 

The medicine by this invention satisfies enough 
property sufficient as a medicine for PDT, i.e., 
long phosphor life span, the affinity with respect 
to albumin, a specific organ especially the 
specific integration property with respect to 
cancer, the optical cytocidal effect by dansyl 
methionine evaluation, an absorption 
wavelength, water-soluble, purity, etc. 
The favorable water solubility of the medicine 
by this invention enables manufacture of a high 
concentration solution (50 mg/ml), furthermore, 
the medicine by this invention shows high 
stability not only for the inside of a test tube but 
for an in vivo. 

Generally, in order to use as a medicine for 
PDT, it is desirable to administer the medicine of 
this invention by the amount of a 1 mg - 5 mg/kg 
body weight. 


[0 0 2 3] 


[0023] 


[OPERATION] 

The porphyrins compound concerning this 
tfAsy 4 V >"W$t<D{M invention has the characteristics on a chemical 
^ ti \£7 )\s structure at the point of view of having an amino 
acid residue or an aldehyde condensation 


ft K 
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ffin-h^^t^&r^* L, ^CDftg^: product in the side chain of a porphyrins 

^^(D^EM^^Oh L< &MM¥ skeleton, as a result, various physiological or 

#J4#tt£:3£ff"t~<5o pharmacological characteristics are 

demonstrated. 


[0 0 2 4] [0024] 

Ztih^^y 4 y yWMtfc&^S These porphyrins derivative is selectively 

&M^j§K^t^|l9tL, #*o$g integrated to a cancer cell, and the excretion 

'MJ&frb<D ffiMf) v M^\ from a cancer cell is slow. 

jE^/^B^^pa^^^fi:^-^^^ In addition, from a normal organ or the cell, 

\z.ffiffl:£th&fzl5b^ -?:tlb^tS since it is excreted promptly, damage is not 

§££r-$-x.<5 ^ b teftv\, tlM, done to them. 

i$ft>y <i y >W^i$<n$$/v b*<D Originally, the almost all of a porphyrins 

t>^>(i3t^*fLT3Sv^ffiS:W derivative has a strong effect to a light. 

ttl(^ot^7 However, while raising the excretion property 

4 y y%%W-<O^W%\z.^^W^. from a normal tissue by transducing a 

ffra W8K3:^A"t"£ ^ £ f£<£ polyfunctional compound residue into the side 

o TjE^&Sc^)^ h ©Sffttlr rij chain of a porphyrin derivative according to this 

b bhfc* %M\^.^>%^^: invention, the derivative designed so that an 

$&t}$\U~tZ> J; 5 xifV >Lfc expression of an optical toxicity might be 

j^2|£ njf£ bteifzo ~£fz, suppressed as much as possible was made. 

tffr y ^ yy^^nU Moreover, when the chlorin derivatization of the 

ftlt$I^i/y Vi/y porphyrins was carried out and a wavelength 

^ b l£ J; 9 VaMs^o^WMl^^ carried out a red shift, the degree of reaching 

b&X*%tz 0 Z.tih<D depth of a therapeutic effect was able to be 

(ffiKftrtt, ^Ma^ measured. 

KJRi&S* zKi§t£) Based on these properties (cancer affinity, an 

fry 4 y >m^fc& optical cytocidai effect, an absorption 

W^OIKS, Wlc&^agffiBHS wavelength, water solubility), the porphyrin 

PDTlIJi: LTtffi derivative of this invention is useful as a PDT 

~C&5 0 medicine with respect to a specific organ 

especially cancer, or a malignant. 

[0 0 2 5] [0025] 

SkTMMM&^f Tt£^-f~5 0 An Example is given and demonstrated below. 

&2b\ MIMMTrcoi&^lZir^X In addition, all the yields in an Example are the 
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ttMlft'fcSPP-Me^f) values converted and calculated from PP-Me 
LT*tf>fcffi"T?fc5 0 which is a starting material. 

[0 0 2 6] [0026] 


inMW] [EXAMPLES] 

Hififi&J 1 Example 1 

P c^-a A synthesis of P 

R. K. Dinello b<Djj It compounded according to R.K Dinello et al. 

ft [The Porphyri method (The Porphyrins, Academic Press 

ns s Academic Pr issue, Vol.1, -303 (1978)). 

e s s|gfi\ Vol. 1, 3 0 PP-Me100g was dissolved in chloroform 101., 

3 (1 9 7 8)] tc^^X-nfjfcL and it was made to react for one week under 

tz 0 P P -M e 100g^n photoirradiation. 

n /fr/WA l 0 1 L, Jtffl (From the porphyrins to a chlorin derivatization) 

ItT— llF&5JS£-frfco {i^^y It evaporated after the reaction and the residue 

A V l/frht p y yRfWb) was obtained. 

^JS^JSJEESSIb,9l^^r#fc 0 The obtained residue was refined in silica-gel 

^btitc^W:^:^ y fttfivfi 7 column-chromatography - (eluting solvent: 

A^nv^77>f - ( j^SI n-hexane-chloroform), and P- Me was obtained. 

$: n-^t^-^PP^ (50.0g) 

J*) CTiSLt, P— Me£r Then, this was hydrolyzed in the pyridine * 

#fc 0 (5 0. 0 g) gc^T^ ^ methanol mixed liquid, and P of dark green 

ti&t°y i?^ - ^ # / —jvWOfc crystallization was obtained. 

^-XsM^mL-X^m^^ (43.0g, 42.7 % of yields) 

PSr#fco (4 3. 0 g, 4 
2, 7%) 

[0 0 2 7] [0027] 

WfcM 2 Example 2 

yy^T^/v^Vt The aspartic-acid derivatization of the 

W^fcik porphyrins 

MMM 1 tll/cP 2 g £rx hy P 2g obtained in Example 1 was dissolved in 

t Kd^^^SL^^p tetrahydrofuran, and it considered as P-DCHA 

^^r^T^y (DCHA) ^ salt (2.0g) by the conventional method in the 
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"CfififeMJ; 9 P-DCHAi 
(2. 0 g) t Lfc 0 *DCH 
A^^ ^ n p ^ /^ i, 15 0ml 

;?< ^vlcn^xA- (As pMe) 

g^Px., St#Tt-* 
M^A^vM' S K (WSC) 
2g^d(]iTl. 5^IB 
RJE-frLfefco (TLC 

fyd&WtM^^-^ — ^—T-^— n 
- ^ ^ f- > i ^ r 3 «t »*5 «t 

P-A s pMe bmi)*'&1to 
(1. 2 g, IR^I 7. 3%) 


THOMSON 
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dicyclohexylamine (DCHA). 

This DCHA salt is dissolved in chloroform 150 

ml, 2g of aspartic acid dimethyl ester (AspMe) 

hydrochloride . was added, water-soluble 

carbodiimide (WSC) 2g was added gradually 

while stirring, and it was made to react for 1.5 

hours. 

The chloroform layer was evaporated after 
water-washing liquid separation for the reaction 
mixture after reaction (the reaction termination 
point of view was checked in TLC). 
Reprecipitation and a recrystallization are 
performed repeatedly in an ethyl 
acetate-ether-n-hexane for the obtained 
concentrate, photo proto finyl-6 of a dark green 
crystal and 

7-bis aspartic acid tetramethyl ester (henceforth 
P-AspMe) were obtained. 
(1.2g, 17.3% of yields) 


[0 0 2 8] 

mmm 3 

NOMe-P-d i As p (1) 

MMM2X''febtltzP-A s p 
MeSOOmgSrtrU 2 0 

m i \cm%Lm&MWT\^o- 

Il5 0mg», 3 0M 


[0028] 

Example 3 

A synthesis of NOMe-P-diAsp(1 ) 

P-AspMe500 mg obtained in Example 2 is 

dissolved in pyridine 20 ml, it added and 150 

mg of bottom O- methyl hydroxylamine 

hydrochlorides of room-temperature stirring was 

made to react for 30 minutes. 

Chloroform was added to the reaction mixture 

after reaction, and the chloroform layer after 

water-washing liquid separation was 

evaporated. 

After reprecipitating the obtained concentrate in 
an ethyl acetate-n-hexane and carrying out the 
filtering drying of the precipitate, it dissolves in 
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^yiOml \£$$M 1 Nvfc pyridine 10 ml, it hydrolyzed by adding 10 ml of 

^{£1- FU^AlOml &Mz. 1-N sodium hydroxide. 

MfcftM&ffitz 0 1 NSlt After neutralizing with 1-N hydrochloric acid, it 

^fntlL # wfts\'J*tZXfti& liquid-separates under chloroform, the 

$ p p ^/^Ag^iiSJEiSfii chloroform layer was evaporated. 

L/c 0 MSI^^r^ ^ y — /i^— St The concentrate was reprecipitated in the 

Ixf/v-n-^tyCTS methanol- ethyl acetate-n- hexane and 

ifcRSrfi 1 ^ BfiftfeteS^NO NOMe-P-diAsp(l) of dark green crystallization 

Me — P — d i Asp (1) £r was obtained. 

#fco ( 3 9 0 m g . 1 3 . 9 %) (390 mg, 13.9 %) 

[0 0 2 9] [0029] 

%Wfr\ 4 Example 4 

NOEt-P-diAsp(2) A synthesis of NOEt-P-diAsp(2) 

<D^$L P-AspMe500 mg obtained in Example 2 is 

2 X'&btitz P — A s p dissolved in pyridine 20 ml, 150 mg of O- ethyl 

Me 5 0 0mg^tfp^y2 0 hydroxylamine hydrochlorides was added under 
m 1 Mfi§$?L N ^MMWl- room-temperature stirring, and it was made to 

-ji^/vt Kn^vvWT^ V:fi react for 30 minutes. 

1 5 Omg £r^AP, 30^ Chloroform was added to the reaction mixture 

ItflixJS-frL&fco &JS^ Jxi£ after reaction, and the chloroform layer after 

ffilc^ p pjJn/U-^^Px., ^Kift water-washing liquid separation was 

WMk 9 n p ^/i/ AJ1 £M)±*§ evaporated. 

fit Lfc 0 #£>tlfcjSJ§#f£:6?i£ After reprecipitating the obtained concentrate in 

rn^-/^— n — ^^^^{ZXWtfc an ethyl acetate-n-hexane and carrying out the 

R£tTV^ftR£rjHffi$£jft^ t° filtering drying of the precipitate, it dissolves in 

y V s > 1 0ml tC^?L N 1 N pyridine 10 ml, it hydrolyzed by adding 10 ml of 

*SMfc-J* MJ^AlOml ^^P 1-N sodium hydroxide. 

^P^K^f^Tofco 1 Ni£[g£ It liquid-separates under chloroform after 

tf^ftiSL ^^/i/A|:tS neutralization by 1-N hydrochloric acid, the 

ISU ^ p p ^/i^Af £rKJEEij| chloroform layer was evaporated. 

IffijLfCo WtW^^: % J —Jt^— The concentrate was reprecipitated in the 

Iftl^^vi'— n — ^^c^V\z.X methanol- ethyl acetate-n- hexane and 

3a:J8£fTV\ Rg^fe^a^N NOEt-P-diAsp(2) of dark green crystallization 

OEt — P — diAsp (2) was obtained. 

£rt#/c 0 (4 2 0 mg, 1 4. (420 mg, 14.8 %) 
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[0 0 3 0] 

mmm 5 

NO isoBu-P-diAs 
p (3) 

Hffiffij2T^#btbfcP-A s p 
Me 5 0 0mg^t°!) 2 0 

m 1 KSflPU &m£LWT\zo 

ytltl5 0mg» 3 

7k«fe#iK^ ^ o n ^l^i 
JEE*ffiLfc 0 #e>ttfc»JlB** 

SS^^A— n -^^ri^^^T 

t°y ^^1 0m 1 £jg»U 
1 FU^lOml 
Srapx.aD*^ftPSrfTo^:o IN 

/^-^^^- n -^^rf-V 

<DNO isoBu-P-diA 
s p (3) &mtz Q (4 5 Omg, 
15.3 %) 


[0030] 

Example 5 

A synthesis of NOisoBu-P-diAsp(3) 
P-AspMe500 mg obtained in Example 2 is 
dissolved in pyridine 20 ml, 150 mg of O- 
isobutyl hydroxylamine hydrochlorides was 
added under room-temperature stirring, and it 
was made to react for 30 minutes. 
Chloroform was added to the reaction mixture 
after reaction, and the chloroform layer after 
water-washing liquid separation was 
evaporated. 

After reprecipitating the obtained concentrate in 
an ethyl acetate-n-hexane and carrying out the 
filtering drying of the precipitate, it dissolves in 
pyridine 10 ml, it hydrolyzed by adding 10 ml of 
1-N sodium hydroxide. 

It liquid-separates under chloroform after 
neutralization by 1-N hydrochloric acid, the 
chloroform layer was evaporated. 
The concentrate was reprecipitated in the 
methanol- ethyl acetate-n- hexane and 
NOisoBu-P-diAsp(3) of . dark green 
crystallization was obtained. 
(450 mg, 15.3%) 


[0 0 3 1] 

MMffl 6NOCH 2 C 6 H 5 - 
P - d i A s p (4) <D&J& 

Me 5 0 0mg^t°!i v>V2 0 


[0031] 

Example 

A synthesis of 6NOCH 2 C 6 H 5 -P-diAsp(4) 
P-AspMe500 mg obtained in Example 2 is 
dissolved in pyridine 20 ml, 150 mg of O- benzyl 
hydroxylamine hydrochlorides was added under 

^^^t Yu^r-yjVT % 1/ room-temperature stirring, and it was made to 
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Wfc& 1 5 0 m g SriRSlk 6 0 react for 60 minutes. 

ft?f*\Kifc J £ L'tbtCo fxJt^k, fx Chloroform was added to the reaction mixture 

ffcWilc 9 p D/J^/i^A ^r^JPx.^ ?K after reaction, and the chloroform layer after 

Wj$W\k9 a n^/WAjg^r^JE water-washing liquid separation was 

ABlSLfco #e>*Lfc»*HftfS:S^ evaporated. 

ggzr^A-— n — ^^ri^-^tcT^h After reprecipitating the obtained concentrate in 

tfc^&ft^^tfcMk&MM&^k, an ethyl acetate-n-hexane and carrying out the 

h° ]) 10ml tc^S? L, 1 filtering drying of the precipitate, it dissolves in 

Ny^Miti- MJ^i^lOml^ pyridine 10 ml, it hydrolyzed by adding 10 ml of 

Mz.1)\l7kftM$;ffi1t 0 INI 1-N sodium hydroxide. 

STC'f'fijgL ? p p^/V^^T After neutralizing with 1-N hydrochloric acid, it 

^SU ^ p p /tvi^Ji&rigJEE liquid-separates under chloroform, the 

if $3 Lfc 0 jSSt^l £ ^ $ J chloroform layer was evaporated. 

— ftBt^^yi'— n — ^$r^ry\z. The concentrate was reprecipitated in the 
Tffi£K£: : fTV\ Bb^^Ipb^cO methanol- ethyl acetate-n- hexane and 
NOCH 2 C 6 H 5 -P-diA NOCH 2 C 6 H 5 -P-diAsp{4) of dark green 
s p ( 4 ) ( 4 0 0 m g , crystallization was obtained. 

1 3. 1%) (400 mg, 13.1 %) 

[0 0 3 2] [0032] 

MMffl 7 Example 7 

NOCH 2 C 6 F 5 -P-d i A A synthesis of NOCH 2 C 6 F 5 -P-diAsp(5) 

s p (5) <D&f$ P-AspMe500 mg obtained in Example 2 is 

HJ£0ll2"C#ibtbfcP-A s p dissolved in pyridine 20 ml, 150 mg of O- 

Me 5 0 0mg?rt o !J> J y2 0 (pentafluoro benzyl) hydroxylamine 

m ltcffitfU ^?U)f^T(-0 hydrochlorides was added under 

— {^yp yjv^ru ^<y-y room-temperature stirring, and it was made to 
t Kp^t i/jVT ^ yWfcM. 1 5 react for 120 minutes. 

0 m g £r^Q, 12 0 ^KKJS Chloroform was added to the reaction mixture 

it* L#)fc 0 JxiS^ KJSKt^ after the reaction, and the chloroform layer was 

p p /^/i^^^r^Dx., ^W^Wik evaporated after water-washing liquid 

^np^/v^i^SJ±lil separation. 

tz Q %bthtzWM%Q : &WW.^'f' After reprecipitating the obtained concentrate in 

yu— n — ^3rf->^Tffi£;$££r an ethyl acetate-n-hexane and carrying out the 

ft\/^tfcMk%M^L$L'Wlk, t°y filtering drying of the precipitate, it dissolves in 

y 1 0 m 1 U 1 N;fcg£ pyridine 10 ml, it hydrolyzed by adding 10 ml of 
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1-N sodium hydroxide. 

It liquid-separates under chloroform after 
neutralization by 1-N hydrochloric acid, the 
chloroform layer was evaporated. 
The concentrate was reprecipitated in the 
methanol- ethyl acetate-n- hexane and 
NOCH 2 C 6 F5-P-diAsp(5) of dark green 
crystallization was obtained. 
(390 mg, 11.7%) 


[0 0 3 3] [0033] 

MM&l 8 Example 8 

fifflSft©!/- if— HSft (Ed Laser irradiation by the extractor official 

&1&ytx^? h/u) (excitation fluorescence spectrum) 

- h n y T ^ l/%1&<DWWMft£ After carrying out the intravenous administration 

£#fitLfc 14-21PI©i of 5 mg test-drug medicine NOMe-P-diAsp(l) 

— jv^f^/^l\^ ( l P3l|2E) which diluted with phosphoric acid buffer (1 ml) 

(C U ^SJKWJR (lm 1 ) \z.X to the 14-21 day golden hamster (1 group 5 

^$^Lfc5mg<^i£|g£ijNO animal) which transplanted the pancreatic 

Me-P-d i As p (1) £r cancer cell of a nitrosamine oncogenesis, each 

WMk, 82r^tr#IB$£:lBitti organ including cancer is extracted, it irradiated 

t, ^^^fc^fstin^N 2 — p to each obtained organ for N 2 -pulsed laser(N 2 , 

ulsed laser (N 2 , 337 nm, 2ns and 400 - 1000 nm, an excitation 

337nnu 2ns, 400— fluorescence spectrum is measured, the 

1 0 0 0 n m) £B8|hf\ B)M^ wavelength of 600 - 900 nm was examined on 

%7,s<9 h/^i'J^L, 4 7 0 the basis of the peak wavelength of 470 nm 

nm^NADHCOt-^Sfi^ NADH. 

HX6 0 0-9 0 0 nm (N 2 -PLS measurement 

^KSSrl&fptLfco (N 2 — PL The result (cancer / each organ ratio) 

SSJ© WTlRlfllKLT^btL obtained like the following is shown to Table 1. 

tz$u%z ($8/ &M$s- it) Table 1 shows the value which measured each 

1 {C7jkir 0 M 1 teSi^JS:-^ 3 B# excitation fluorescence spectrum of each organ 

Pfl^^StUL^SW^^ae extracted 3 hours after the medicine 

Wi^t^^i? h/^^riteL, 4 7 administration, and computed the peak 

0 n m<0 t°— # iS^trffif 1 t wavelength in 600 - 900 nm by making the peak 
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L"C 600~900n m"CC0 fc° wavelength of 470 nm into a reference standard 


[0 0 3 4] 


[0034] 


[TABLE 1] 



it & 

® 

* 






(1) 

NOMe- 

P 

-d i As p 

0.16 

0.91 

0.25 

1.07 

(2) 

N 0 E t - 

P 

— d i A s p 

1.16 


6.70 

0.32 

(4) 

NOCH, 

C 

. H . - P- 

1.84 

17.0 

34.0 

5.40 


d i A s p 







(5) 

NOCH . 

c 

. F . -P- 

2.80 

14.Q 

2.80 

0.07 


d i A s p 








Compound name 
Cancer/organ: 


Cancer/liver 
Cancer/lungs 
Cancer/kidney 
Cancer/blood serum 
[0 0 3 5] 

^mm 9 
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Example 9 

Evaluation of the photosensitization oxidation 
reaction using the dansyl methionine 
Substrate (dansyl methionine) 10 micro-M is 
dissolved in chloroform 1 ml, sensitizer 0.1 
micro-M obtained in said Example was added, 
and it irradiated while stirring by Cold Spot 
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TCCo Id Spot PI PICL-SX (Nippon RI.Co.Ltd.) (halogen lamp, 

CL-SX (Nippon P. 150W, 80,000Lux). 

I . Co., Ltd.) (^n^y The spot of the reaction mixture is carried out to 

=7>y, 150 W N 80, 00 TLC board (Kieselgel 60 F 25 4) for every 

OLux) "CR^JtLfco %WM photoirradiation minute, after developing with 

U>fii-SMIrTLCS (K chloroform-methanol (3:2), dansyl methionine 

i e s e 1 ge 1 ' 60 F 2 and its oxidation product (dansyl methionine 

54 ) M,^n V7k/V sulfoxide) were confirmed with UV lamp (254 

J^-tfJ—tV (3 : 2) -CJg nm). 

II, UV7> / 7 P (2 5 4 nm) Let the hour which dansyl methionine lost 

t^VWf^y^^i completely on the TLC board be a reaction 

lk*kf$$i (^yw^ =fir^y completion hour, comparison examination of the 

^/^^rV K) ^-fitiSL/Co T strength of the photooxidation reaction of each 

L Cftit^y^^ "fir^y sensitizer was carried out. 

&%±\cm%: Lfe^PflarSJSH- The result is shown to FIG. 1 and Table 2. 

7R#R3 1 U &%$tffl<D%Mik In addition, the ordinate in FIG. 1 shows Rf and 

&}&<Offi%$%lfc&%kttl,tz 0 % a horizontal axis shows a time (minutes), Rf 

O Jo ^ & H 1 & «£ 2 t£ ^ value 0.79 is the dansyl methionine and 0.43 is 

i~ 0 Ml ^i^ttfiR f £r the spot of a dansyl methionine sulfoxide. 

(ft) L-n Rf Moreover, the numerical value of Table 2 shows 

ifi 0 . 7 9 f i^W/i'T* 3-$r~ the finalization hour of a reaction by minutes, it 

>\ 0 . 4 3 te^^vvM means that photooxidation reaction is stronger 

X/i/^^rV K©^^^ h as this value (minutes) is smaller. 
-e*>5„ ^2£>ifcffiflR 

(#) ^/hS(ttt«/h*i/^i^ 

[0 0 3 6] [0036] 

[* 2 ] [TABLE 2] 


7/8/2003 


28/36 


(C) DERWENT 


JP9-124652-A 


THOMSON 

* 


DERWENT 


ft 6 tt « 



Phot 

ofrin n® 

1 0 < 

(1) 

NOMe 

-P-d i Asp 

4 

(2) 

N 0 E t 

-P-d i Asp 

4 

(3) 

NO i s 

oBu-P — d i Asp 

4 

(4) 

NOCH 

iCiHi-P-diAsp 

4 

(5) 

NO CH 

* C . F ■ -P-d i As p 

4 


Compound name 


Strength of the photoreaction 


[0 0 3 7] 

mmw i o 

£ - £ ^ 6>n 

^^54mg*3m l <D%M 
U 1. 8%^S 

0. 1 8%b L1tm*'Jt 
it 3 LT#T/^y S >S 

g (1. 8, 0. 1 8, 0. 0 
6, 0. 0 2, 0. 0 0 6 6, 

o. 0022%) (Dmzmmis 

lmg^U ( p H 8 . 


[0037] 

Example 10 

Ultraviolet-absorption spectrum analysis 
(albumin test) 

It is known that a porphyrins compound will form 
two monomers or a polymer in an albumin 
solution. 

This character can be understood by the 
transfer of a maximum absorption value or 
fluctuation of an absorbancy index being seen 
by analyzing by changing various albumin 
concentration. 

Therefore, in order to examine affinity with a 
cancer cell, it is the simple screening test. 
Albumin 54 mg is dissolved in the 3 ml 
physiological saline, and it may be 1.8 % 
concentration. 

Subsequently, the liquid which this was diluted 
10 times and made into 0.18 % was diluted by 
the common ratio 3, and the liquid of each 
albumin concentration (1.8, 0.18, 0.06, 0.02, 
0.0066, 0.0022 %) was prepared. 
On the other hand, 1 mg of porphyrins 
derivatives is dissolved in 1 ml (pH8.0) of 


7/8/2003 


29/36 


(C) DERWENT 


JP9-124652-A 


THOMSON 

^ 1 

DERWENT 


0 ) 1ml \c^M U £M-&&. phosphoric-acid buffer, it was made 100 ml with 

tK"C lOOmlt: Lfc 0 % LT the physiological saline. 

T/^y^ 2 m 1 t And 2 ml of albumin dilution liquid and 2 ml of 

y 4 y yg$2m 1 ^I'p L, porphyrins solutions are mixed, the albumin 

Wflk<£>7 ^ ^ftHSfi^ final concentration of a mixed liquid was made 

0. 9, 0. 09, 0. 03, into 0.9, 0.09, 0.03,0.01,0.0033, and 0.0011 %, 

0. 01, 0. 0033, 0. and the ultraviolet-absorption spectrum was 

0 0 1 1 % £ LSfe^jjftKJR*^ measured (350 - 900 nm). 

9 YfrWfiL (3 5 0~9 0 0 n Moreover, it measured similarly in the 

m) £rtTofc 0 ^f:7;^?y physiological, saline and a methanol solution 

ftHlfiKDfrfr t> {c*aA*£**5 instead of albumin dilution liquid. 

«£tM ^ 7 — /^r-S c f'"Ct>f^m These measurement_results are shown to 

KSflJELfco rtib^iJ^ISm Table 3. 

^r^3(^7^fo -^r^ft^H**: L As the representative example, the 

T, NOMe-P-d i As p ultraviolet-absorption spectrum of 

( i ) ©^jjftKiR*^ YtV NOMe-P-diAsp(l) is shown to FIG. 2 and FIG. 3. 

Sria 2 *3 <ttj«ia 3 t^^-f-o 

[0 0 3 8] [0038] 


[^ 3 ] [TABLE 3] 
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ft £ ft « 




0.9 967 

(1) 

NOMe-P-d i Asp 

66 5 

6 67 

6 7 0 

(2) 

NOEt-P-diAsp 

6 6 5 

6 67 

6 7 0 

(3) 

NOi soBu-P- 

6 6 5 

6 6 7 

6 7 0 


d i A s p 




(4) 

NOCH.C.H.-P- 

666 

66 7 

6 70 


d i A e p 




(5) 

NOCHiC.F.-P- 

6 6 6 

666 

670 


d i A s p 





Compound name 
Wavelength (nm) 

Physiological saline 

Methanol 

0.9% Albumin 


[0039] 

Example 11 

Infrared-absorption-spectrum analysis 
The infrared absorption spectrum of this 
derivative was measured in the KBr tablet 
method with the infrared spectrophotometer. 
As the representative example, the infrared 
absorption spectrum of NOEt-P-diAsp(2) is 
shown in FIG. 4. 

[0040] 

[ADVANTAGE of th Inv ntion] 


[0 0 3 9] 

MMM l l 

Vik t"C. NOE t -P-d i 
Asp (2) (Difc^R§LXs<? 

[0 0 4 0] 
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jpZfeV^foi&jvy 4 y vf^ffcfi The porphyrins derivative of this invention has 

fi^JI&^£>li8H*^ ^SfS^-^A' the integration property to a cancer cell, the 

^r— {c^J-f ^KJEtt&ibWclS reactivity with respect to an external energy, 

Itt^SStf^^r^TL, Lfrh and a destruction effect of a cancer cell, and 

sE$M$&\c%t LT#l4£:5l?l,*t' since a toxicity is not expressed to a normal 

£w ^as&v^tu Sfp^^fo cell, it is very useful as the cancer therapeutic 

Z^^fel&l&WrMb LX^ipX^ agent or a cancer diagnostic. 

[BIEO(lfi^*lftM] [BRIEF DESCRIPTION OF THE DRAWINGS] 


[Hi] [FIG. 1] 

NOisoBu-P-diAs It is the figure which shows the thin-layer 

P (3) r b7> ^yvm;*7Vi/ chromatogram using NOisoBu-P-diAsp(3) 

%%i$lfflb LXFS^tzWM? * tetramethyl ester as a sensitizer. 

[12] [FIG. 2] 

NOMe-P-d i As p(l) It is the figure which shows the ultraviolet 

<0%WSk®LX^2 H^Sr^i"ia absorption sepectrum of NOMe-P-diAsp(l). 

X <5 O 

Ii3] [FIG. 3] 

NOMe-P-d i As p(l) It is the figure which shows the ultraviolet 

0)3&*MSiR*^ h^Sr^-fia absorption sepectrum of NOMe-P-diAsp(l). 

X $b <5 o 

[II 4] [FIG. 4] 

NOEt-P-d i As p(2) It is the figure which shows the infrared 

(Difc^R^L^^? h^^r^-fd absorption spectrum of NOEt-P-diAsp(2). 

X&'ho 

\ffi^r<DWR ] [Description of Symbols] 

1 tf/U7 A y >i[&t&bt£M j k 1 Mixed liquid of porphyrin solution and 

1&7k<DW& (T /vy %Z/'M.& physiological saline (0 % of albumin 
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concentration) 

2 Mixed liquid of porphyrins 
albumin solution (0.0011 % 
concentration) 

3 Mixed liquid of porphyrins 
albumin solution (0.0033 % 
concentration) 

4 Mixed liquid of porphyrins 
albumin solution (0.01 % 
concentration) 

5 Mixed liquid of porphyrins 
albumin solution (0.03 % 
concentration) 

6 Mixed liquid of porphyrins 
albumin solution (0.09 % 
concentration) 

7 Mixed liquid of porphyrins 
albumin solution (0.9 % 
concentration) 

8 Mixed liquid of porphyrin 
methanol 


solution and 
of albumin 

solution and 
of albumin 

solution and 
of albumin 

solution and 
of albumin 

solution and 
of albumin 

solution and 
of albumin 

solution and 


[Hi] 


[FIGL 1] 
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